INTRODUCTION
Throughout this paper, all rings are associative with identity. Given a w x ring R, the polynomial ring over R is denoted by R x . This paper concerns the relationships between Armendariz rings and reduced rings, w x being motivated by the results in 1, 2, 7 . The study of Armendariz rings, w x which is related to polynomial rings, was initiated by Armendariz . obviously true. A ring is called reduced if it has no nonzero nilpotent w x elements. Reduced rings are Armendariz by 2, Lemma 1 and subrings of Armendariz rings are also Armendariz obviously. We emphasize the connections among Armendariz rings, reduced rings, and classical quotient rings. Moreover several examples and counterexamples are included for answers to questions that occur naturally in the process of this paper.
ARMENDARIZ RINGS
First we consider some examples and counterexamples for Armendariz w x rings. Rege and Chhawchharia 7 showed that every n-by-n full matrix ring over any ring is not Armendariz, where n G 2. We have a similar result in the following. EXAMPLE 1. Let R be a ring. We claim that n-by-n upper triangular matrix rings over R are not Armendariz, where n G 2. It is enough to show that the 2-by-2 upper triangular matrix ring over R is not Armendariz because each subring of an Armendariz ring is also Armendariz. Let S be n-by-n upper triangular matrix ring over R is not Armendariz.
But we may find subrings of the 3-by-3 upper triangular matrix rings which may be Armendariz as in the following. 
we can denote their addition and multiplication by 1  1  2  2  2  2  1  2  1  2  1  2  1  2 and
w x respectively. So every polynomial in S x can be expressed in the form Now let 
for all i, j and therefore S is an Armendariz ring.
Let S be a reduced ring and let
Based on Proposition 2, one may suspect that R may be also an Armenn dariz ring for n G 4. But the following example erases the possibility. 
Ž
.Ž . Ž .
This is isomorphic to the ring of all matrices , where r g R and 
Ž .
ww xx ww xx 2 E¨ery idempotent of R x is in R and R x is abelian. w x ww xx Ž . Proof. R x is a subring of R x and so it is enough to prove 2 . For ww xx 2 n f g R x , assume that f s f, where f s e q e x q иии qe x q иии . 
w x
Proof. Assume that R is Baer. Let A be a nonempty subset of R x and let A* be the set of all coefficients of elements of A. Then A* is a Ž . nonempty subset of R and so r A* s eR for some idempotent e g R.
Ž .
q иии qb x g r A . Then Ag s 0 and hence fg s 0 for any f g A.
R
In the following text we obtain similar results for the formal power series rings.
PROPOSITION 11. Suppose that a ring R is abelian. Then we ha¨e the following:
Ž . ww xx 2 If R x is a Baer ring, then R is a Baer ring.
Proof. By the same methods in the proofs of Theorems 9 and 10.
COROLLARY 12. Suppose that a ring R is an Armendariz ring. Then we ha¨e the following:
Ž .
ww xx 1 If R x is a p. p.-ring, then R is a p. p.-ring. 
Ž . ww xx 2 If R x is a Baer ring, then R is a Baer ring.
Proof. Combining Lemma 7 and Proposition 11.
Ž .
Remark. The converse of Corollary 12 1 is not true in general by the w Ž .x following argument. Take the ring R in 5, Example 1 1 . Notice that R is a Boolean ring and hence it is a p.p.-ring. R is also an Armendariz ring ww xx because it is reduced. However R x is not a p. Armendariz by Corollary 4; notice that the prime radical P T of T is 0 0 Ž with r g R hence it is Armendariz by applying the definition of Armen-. Ž . dariz rings to rings without identity and that TrP T ( R is reduced Ž . hence it is also Armendariz . So one may suspect that if a ring R is an Ž . Ž . abelian ring such that RrP R and P R are Armendariz, then R is Ž . Armendariz, where P R is the prime radical of R. However, the following example erases the possibility. is not an Armendariz ring.
Moreover we conjecture that R is an Armendariz ring if for any nonzero proper ideal I of R, RrI and I are Armendariz. However, we also have a counterexample to this situation as in the following. EXAMPLE 14. Let F be a field and consider the ring
Then by Example 1, R is not Armendariz. Now we show that RrI and I are Armendariz for any nonzero ideal I of
R. Note that the only nonzero proper ideals of R are , , and .
First, let I s . Then RrI ( F and so RrI is Armendariz. So we claim 0 0
Let ␣ s and ␤ s , where 0 F i F n and 0 F j F m. Assume Therefore I is Armendariz. 
Proof. It is enough to show that if R is reduced then Q R is reduced.
Ž . ca s 0 and so ca s 0 since R is reduced. Now from b a s cd , we Ž . have ad s bc in Q R . So ada s bca s 0. Thus ad s 0 and so a s 0 since Ž . d is regular, which is a contradiction. Therefore Q R is reduced.
Anderson and Camillo also assert that for a semiprime left and right Ž . Noetherian ring R, R is Armendariz if and only if Q R is reduced in the w x argument after 1, Theorem 6 . In the following corollary we add another condition.
